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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: Gi Heon KIM, et al . 

Serial No.: 10/628,253 Group Art Unit: 1762 

Filed: July 29, 2003 Examiner: Not Yet Assigned 

Title: THIN FILM MATERIAL USING PENTAERYTHRITOL ACRYLATE FOR 
ENCAPSULATION OF ORGANIC OR POLYMERIC LIGHT EMITTING 
DEVICE, AND ENCAPSULATION METHOD FOR LED USING THE SAME 

***************** 

CLAIM FOR PRIORITY 
UNDER 35 U.S.C. §119 

Honorable Commissioner for Patents January 22, 2004 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of prior foreign application 
No. 2003-47638, filed in Korea on July 12, 2003, is hereby 
requested and the right of priority provided in 35 U.S.C. §119 is 
hereby claimed. 

In support of this claim, filed herewith is a certified copy 
of said original foreign application. 
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[ETS2I g§J] l!EfO]|£l>;aiS OLHUeilOl^ M£|0Hg 01 ^JIM a° j) 

[g*92| S^SiJ] Thin Film Material using Pentaer i thr i tol acrylate for 

Encapsulation of Organic or Polymeric Electronic Light 
Emitting Device, and Encapsulation Method for LED 

[ m a 21 3 = ] 3-1 998-007763-8 

[cufiiej] 
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[Si^Ss^SlS] 2001-032061-5 

[«SS| S^5^|] KIM.Gi Heon 
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[?SS5] 302-120 

[^^1 □S^^AI AH^P 908-1 CH^SU^ Ol-Eh^ 206- 1007s: 

[^1 KR 
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[^S2J OH, Ji Young 

[^Bl^HS] 760220-2406110 

[?aas] 301-020 

1^] CHSS^AI ^Si 123-25 

[^3] KR 



19-1 



1020030047638 



[&S2| SSS^I] 



YANG , Yong Suk 

710220-1094620 

604-071 

¥£h&S|AI hm=P- 655-10 
KR 

0|§°j 

LEEJeong Ik 

701216-1258215 

305-390 

□ 3§«A| £°J = 299-3 5/1 2045 
KR 

SEOIOI 
DO, Lee Mi 
600707-2403419 
305-761 

S°J= 2i!^som^ 403-404 

KR 

ZYUNG.Tae Hyoung 

540924-1066821 

305-707 

□ as«Ai ±\&m mmom^. 109-1504 

KR 
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[fESlt] 1 0-2002-0045479 

[SSI81H] 2002.08.01 
[ggAHW] 0ISj¥ 

m&s x-ii 42^21 ^?§on 2i m ii, xii6022j ^goii 2 

m wm&A[ S S^^U Q. CH£|oj 
<Mg ° (oj) 

[^l^iig] 19 2 29,000 SI 

[Miss] 0 a os! 

1 2 26,000 SI 

[^'AHI^S] 9 W 397,000 SI 

452,000 SI 

239,000 SI 

Pi^oiai 

5101] SIS- 
[S^AHU] 1. SSf/H- SAHAH(£^)_ie 
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JL^7\ ^®!=.3. o)^.o]^\ *- 7 )^ 3L£- j7-g-7} ^7] M^rSiT^ ofl^ 
#7l ^ 7)\£_S-^ ^7}^r HL^r ^71 ^ <a^#eflol^^7l 
l^ofl 4^ ^^M^ -B-71 T 1 ?-^*] 7>^H, cl^l-efloi^- 

s. 1 
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3H^-g- ^ ^flS. ^ <?fl^#3] 0 l^ a o v ^ {Thin Film Material using Pentaerithritol acrylate 
for Encapsulation of Organic or Polymeric Electronic Light Emitting Device, and 
Encapsulation Method for LED} 

£ l£: 4^ SH^^H^ -H-71 ^^7>^| L^vfl 7M£ol4. 

£ 2^ ^°\] 4^ ^^M^ -^71 ?i7> ^ ^7>^ o>^^ Aj^ tflS 

^ofl cflt!- ^ ^ £Altr ZLeflHo]cf. 

l: 7)% ^ #^^) 2: I TO 

3: ^ 4: -^-7]# 

5: 6: ^r-g- ^ 

7: iLJ:^ (l tH^l 4^ ^eHI^^I- oVa^joiH 
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<9> o. 7 l ^ o_ ^t^t, -2.^ -§-^ ( *M ^H^HChigh contrast), 

JL-£, t-E^ §>^1 7Hi oi^M-, 7^ ofl^ 

SIM (LCD: liquid Crystal display)^ B I:#^(R), ^-^(G), 4^-^(B) 

AA ^ 5^ (color balance)* SHM7> ^cf^ o>ji 

ojcf. o] ^ ^Lsj.j7 o. 7 l ^-^7>^ o>^^ ^ ^isq^-a: ^*>7l ^tflAi, t}<# 

*T AlJES}- 7l^o] ^ 7fl^-5lJl $Hr3|, -HB}Sfl ^Ml(Z};# ^>oj JEL(CaO) , 

# ^-A>ols.(BaO) #Sr^^ (metal lid)* T^AiQjy) ^% o\)sl 

^^MKepoxy-based adhesive)!- 71^] «-^}-^ #^5. ^ ^>^^ ^3)- 

^ «vevsl-(> 2mm)^ <H3-g-°l $|o P ] i s.^] ^ £ ^ #£f^ spgofl 3^ 

^flH 7>^*r ^Hl^fl ^4i7>^ ^^o] l-7^>cf^ ^-^fl^ol oio^cf. 
:10> ^£-^ o. 0 -|.g.^ ofl^^eflo]^ 0.7] ig-^T^ t^_g- 7flA}*} 7 ) ^ 

^ « 0 >^ol #5}^ ol-g-^11 ^^^eflol^ *Rr ^ (tr^" ^^7fl^ 

^1 1999-0088334351) , ^ 2)-^-^ ^ ^3}-^ o]-§-^ ^?«#eflo]^ ^ ^ 

^•^■§-7fl-^i *fl 1999-003139431, ^-^7U^J± ^1999- 003805731, s.^] ^ 
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5, 188,901s, v]^r if-*) *)]6, 268.695S, v]^ ^ *fl6,224,948S , v]^r *fl6,207,239S , 

tj]^ ^16, 228.436S, v)^ ^ *H5,902,64lS , *ll6,217,947S , v]^ ^ x\) 

6, 203,854s, v]^ ^ *\}5, 547,508s, v)^ ^ 5 , 395 , 644s ) , ^aIt}] <8-7l* 
#^*HH ^ ^^ofl nj-B^ ti*g<M°l<S*)-fe (IBM^>^ Hans Biebuyck 

4<&$k *]^r 4 5, 855,994s, v]^ ^ *fl 5 , 734 , 225S , -^^fl^-Ji *fl 

1999-0044520S , ^-S^fl^Ji *fl2000-0023573S) , ^^}» #1E. (shield glass)5. 

Qo]*q S ±7 ±9\. ^ £ # ^ Afoj ofl SL<£ (silicon oi 1 *fl$| 

*V#*Rr y o V ^ 2fl<££)534 ^ *fl5, 962,962s). 

<U> ^S 711- ^S JL-g-7} #7} ^%^7}9] ^tgo. ^cl]Al ?| 7l ^efl ^o]o] 

<12> i^o} £ c}h s.^ a. AV 7 1 ofl^^H^-g- wVdV 7fls# o] S 7 ]# ^S JL§^> ^ 

I T0( Indium Tin Oxide) It^C-fMg- JL&z}), * 

^ ^f^H ^12:5] JL, ol <g-^7|- ^ti.oll l-^H* iS*g*fl ^^M-I- <a 
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^^©l^Ml 9ll^#3l©l^l *W felfe ^^7>^7> >j|o>si<H $14. 

John D. Affinito^ v]^ 3**1 ^6,268,695^1^ &q ^(^^^)# *«fl «M#3l©l>S 
41 ^}-§-€ ^ 5&fe- cf^th ^ #el^7> 7fM3<H £ ^<*1M ^>-8-*>fe «bHI 

<w> ^-71 -e-^ l afe 2S M-Bj-i^o^^^ i vflxl 4^3] 

27^2] £1^3.-^ 2^ iS-l-sH, 37>*1 9] 3-±.u\3_3fB\ f^s} Ei(ter)- 

H~ 47^1 9] ^e^-^^^ofl o^fl ^^Cf: 

<15> [^-^ 1] 

R4 Rl 

R 5 -cp-CH 2 -0-CH 2 -cp-R 2 
Rs R3 

<16> 0 

Aj- 7 1 Rl, R 2 , R 3 , R4, R5 ^ R6^ S." -CHrO-6-CH=CH 2 ol7m; R lf R 2) R 3 , R 4 £ 



rr 

R 5 ^ -CH 2 -0-C-CH=CH 2 o]jL> Rg - _ CH20H ojTlM-; R lt R 2 , R3 ^ R 4 ^ -CH 2 -0-C-CH=CH 2 ojjl f 

o 

R 5 R 6 ^ -CH 2 0H olTlM-; R lf R 2 ^ R 3 ^ -CHrO-ti-CWzCHaolji, R 4 , R 5 ^ R 6 ^ -CH 2 0H ©17] 

o 

Rl ^ R 2 ^ -CH 2 -0-C^-CH=CH 2 olJl, R 3 , R 4 , R 5 ^ Rg^ -CH 2 0H ©1 al • 



<17> [z^M 2] 

Rio - *f~ Rs 
R 9 



<18> 



*HH, R ? , R g> R g ^ R 1Q # aJ^JE. Sj-l^ -CH 2 -0-C-CH=CH 2 o] ^ uj-n]^^. -CH 2 0H 

©14. 
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<i9> uM=HW*l*r -fMi- 2~ ji^V ^7l ^r^- 

4i-§- W ^m^l «l*fl -fi-el I-b^^I 71^1 tfltb ^ -f^H, <a^#efl 

<20> a. ^ofl ir)-^- -B-7l# SE^r ji-g-7]- ^71 ^r%^7> ofl^#el]oi^-g- ^^(^^ofleliell- 
ofHli3HH)^ ^f-g-Sl^ 5**H 1 5E^r 3^*H 25. M-EKlH^m 1 vfl^l 4^ 3.2^ 

*\$= #31 f^l ^*fl 44 0.1 vfl*l 99.9^%sl ^ &tf. 

<21> Mj-rgo] ^Wj^fl -E-^ ^-71 ^H^H^) o] 2) 6\] o^o] 

^ #*fl f-sH 1-^1^- vfi^H 0.1 ifl*l 99.9f^% ^ 

o]H £E^=r ° a v ^ v ^ ^7>S ^-H-^" ^ ^Cf. oj-i-^- |7}fO£^ ^^-o)u|- AV^O) ^ 

^-1- i±l=r Jl^-^JCLS ^V^^H -R-711- Jlg-7 r ^71 t# o^^-§|.^ J- 54=. 

<23> -E.^ ^^(^Efolleli^l- o}£ll|£l]olH)* Af-g-^c^ 0.7]^ g:- jt^]. 

^7l ^Ji7>i- ^^^eflo]^^ « 0 v^^- ^l^>^ 3Ht}. 

<24> ofl^^^ol^ ttj-tg^. ^Al ^ ^ £a1 ^ O.5. cH^Slcl-. ^7-1, ^Al ^ofl cH^fl 

0.01 99^%^ W^-7flAl^] ^ 7 flAl^l- ^^-*V j£ t o] ^-i-g- ^ 

ofl Ai^ ^ uK bar) SE^ (spreading) *>^M- ^ %1*1*H ^^^V ^ 
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*r^(UV)# ^\*\7\^ 7><1*H 7flA]Al7lJL -fi-7]# Jl^g-Ap 

<25> ojnfl, tiV-g- ^EHe]^^ ^^eflojE ol^ofl o}^ ^^.g. 0 .1 vfl*] 99.9f^£ 

% ^M^H" ^^o]H HL^r ^4 *^*H* ^7>S. ^7> 

*>J1 ^7] ^-g; ^« ^cf. ZLS^, ^ -g-^^ ^ *1 3^ 4^1 

0.01 tfl^l 99^^%^ W^7flAl^l <!#^ 7flAl^l #e^^2}-^(PVD : physical 

vapor deposition) SE^ ^^Ir^ 1 ?! (CVD : chemical vapor deposit ion # 

°1H ol^ofl o]^o] #eH* o.l vflx] 99.9^% ^7}*]?}JL #7) £-4) ^j-g- ^£ 

sat*. 

<27> ol^> 5L^-g: ^-S*>^ ^^trtf. 

<28> 7l^r(l)o.^ ^ ^ ^ ^ ^ ^"71 i?H I TO 3. 

ia^nf. o]o]a] ito 3^- $H ^ ^^ (3) ^ ^^^Vcf. j£tr ^(4) ^ ^Hr 

^ Alq 3 7> t^^l^r. o]o]*\ 7 }# ^oj-fcLo] ^/^^^ ^-g- =4* 

^l^-(6)# JH-g-A> ^^T^ ^ o_ (3) ^ ( 5 )^ olcf. 
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<29> o]^\.c]]X\ ^l^tl -M^Hll" ^-8: ^Ml^l ii^W. «>1^ ^^..g. 

<30> *ZX\d\] 1 

<31> S_ 16\] Lj-^vfl Hj-sq. ^-o. ^ ^^m. «^ i4t 4^-4 £°1 ^S^nf. -fr 

e] 7l^6j| o.2^ ITO ^, 4,4' ,4' '-H&li(N-3(3-^€2fl^)-N-3l]^<5> 

^ic)Hel5fl^o>^(MTDATA:4,4' ,4' '-tris(N-3(3-methylphenyl ) -N-phenyl am ino)triphenyl amine) 
£.3. ^€ 20nm *f-V\]2\ ^ £ N.N'-Hl^-N.N'-alid-^^-d^'-HH'd 

-4 A '-v]o}u] (NPBrN.N'-biphenyl-N.N'-bisd-naphentyD-d.l'-biphenyl^^'-diamine)^.^ 
^€ 40nm ^7)1^ ^ ^^-§r ^*B34. 60nm Alq 3 * ^ 

^-ah «v^^. ^^.o^ #71 *H 1.2nm ^l^l LiF £ 70nm ¥^1^1 Al 

<8€ ^ 5flth 

<32> Aj- 7 i ^ ^6fl ioo^^^ ^EHl^iel-i- o>a.lEfloiH s^s* 10 f^-M ^ 

^-7flAl^(HSP188) ^ -R-71 Cfl7l ^ofl^i ^ 3.^ U-^ofl £|*H ^ 8-9^m ^ 

*Q3. S^SV&t}. zz. * , ^ ^ cfl7l<3- *HH A o v 7l -R-71 -g-<*j S^ofl 500mJ/cm2 Afl7l^ UV 

SKUCB ^5)A}^«-Ei ^oj^v 0}=^ IriS^S.-* 

1100mPa-s^ ^tfl 10mg K0H/g^ acid value* 7>*M , 5>1^ £fe 
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7fl*l*(|fe SKUCB ^*]$a>3.^b| HSP1884tt #-^.2.5. #<33-£-5. ^ 7}^ ^ 

fesflfe ^<1^ ^ W^-7flAl^o]^ ; 100 mJ/cm 2 ^Vo} oim^# ^A}^ ^ 
^«fl ^2:^ ^ ±4f ^l^*}^. 

<35> <fl ^ ^ofl cflsfl 40 °C ^ 60% RH(^^^5L)^ 7># S^HH O.lmA^ H^t!: 

<36> 1] 





3:7| ?)£(cd/m 2 ) 


^r^(hr) 


*JA|6|| 1 


170 


7.4 


t\\2i°\} 1 


170 


2.3 



<37> ^-71 a 1 ^ ^A}^oflAi ( ^tg( life time)^- 3 £7} ^ flH^ 

<38> ^6\}^ t #7M*\ Wl-Sf ^ ^Al ^ o. ^ ^^#^]o|^ J^ofl^ S.^^- 

^ 7lE} ^2}-^ ^51^1 
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^ ^*H1 1^ ^ ^r^°l ^flS^l lofl wl^fl °J= 3«fl zjtf. 

-S-^l^HH ^£ 5A^, 1-%^ <ffi^#3M^ 43 * 



<41> ^A]<^] 2 

<42> ajaI^i loflA^ ^-^*V Hj-^ofl o]*fl ^ Tfls^l-^cf. t^, -fi-e] 7l^r cfl^l PET 

^ 7m* Al-g-^o.^, °>^# % tA o vx |7l7l Al ^ lOOnm ^l^l 

NPB 3 3f^V$4. o] ^ aJa^I 14 ^oj^ h 0 Va]o S ^^s) cfls^l 2 

<M, ^r£» ^A^L ^ ^ ^)^^>Zlfe AjXIofl loflA^ STi *! « 0 ^1S 4 

<43> ^ cfl^l 2^ 108^1 ^Voj ofl wl^H, t^ofl nj-ej. ^^^Efl^l^ ^ 

^*H1 2^ dt*Rr 367Al^ol^c|. ^ 0 ] j M. i^o] oj^^eflol^ «VnVo. y] ^ 
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aflsofl -§--8-1- ^ Siq-. 
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11 

*>7l 3 Sfe S}-*H=1 4S. It^l^ ^^Hl filial- o]-a.^e11o]E S^T^l- 

^ #^(^]eH1^^# o>a^eflolH)l- i^-f-^- ^IS. <5l-b -8-711- JL^> 

3] 

F?g— C-CH 2 -0-CH 2 -Cp-R 2 
R6 R3 

o 

#71 a H ]a^ R lf R 2 , R3, R4, R 5 ^ R 6 ^ s " -CH 2 -C^6-CH=CH 2 ol7lu|-; R 1; R 2) R 3> R 4 ^ 
» P 

R 5 ^ -CH 2 -C^C-CH=CH 2 ojjl, Rg^ - C H 2 0H ol7]l4; R 1( R 2 , R3 *J R 4 ^ -CH 2 -0-5-CH=CH 2 o] JL, 

R 5 ^ R 6 ^ -CH 2 0H °}7]^; Ri, R 2 ^ R 3 ^ -CH 2 -o-d-CH=CH 2 0 j ^7 , R 4 , R 5 ^ R 6 ^ -CH 2 0H 

o 

Rl ^ R 2 ^r -CH 2 -D-li-CH=CH 2 olj7 ( R 3 , R 4 , R 5 ^ R 6 ^ -CH 2 0H °]3L: 
[2^^ 4] 

Rio - Y~ 

R 9 . 

o 

#7l ^HH, R 7 , Rs, R9 ^ RlO^ *V*~Hr -CH 2 -0-6-CH=CH 2 o]jl ^^^^ - C H 2 0H 

2] 

XI 1%H1 sa°1^, #71 !-eK^EHle)>ie|# o}H.liis)MH)7l- 1^ 4^ s**H 3 

«J 3}-^ 45. i^Ej-iflo^lfe- ^E}o1]^a^|. o>3^5ilole 5.^5. ol^o^ i^felD], 2 
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^ , EflEfiffa)Dl 0 J S.^ 1 ^ <5}^ -B-711- £E^r -2.^-7}- #7] 

3] 
4] 

"Vzzifl^ ^ ^JlS 1>7}^1 olAVo) ^^.g. ^7|-S 

i^-f-^r ^ Sfrfe 711- lE^ Jl^-7> #71 ^7]-^ ofl?fl#eflol^-g- wVnV 

5] 

— 5L±."\ ^ ^^-7flAl^li- *\)2=is}±r #31; 

^7l ^ i7>^ s ^ofl ja^Kr of?}); ^ 

A oM £Ht 71^ ^7411- £^>^ -B-7l# SE^r ZL^-7> ^7l ^ ^7}°! ^ 

[S^M 5] 

f^4 Rl 

R5-C-CH 2 -0-CH 2 -(p-R 2 
R 6 R 3 
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o 

#7) ^oflAi, R 1( R 2f R 3> R 4 , R 5 £ Rg^ -CH r O-&-CH=CH 2 o) 7] vf ; R x , R 2> R3 , R4 £ 

o o 

R 5 TT -CH 2 -0-C-CR=CH 2 ol ZL) R g ^ - C H 2 0H olTluf: Rl, R 2 . R3 ^ R 4 ^r -CH 2 -0-6-CH=CH 20 lj7 ; 

o 

R 5 ^ R 6 ^ -CH 2 0H olTlM-; Rl> R 2 ^ R 3 ^ -CH 2 -0-^-CH=CH 2 ol i( R 4 , R 5 ^ Rg^r -CH 2 0H °] 7j 

O 

i4; Ri ^ R 2 ^r -ch 2 -c^B-ck=ch 2 o)j7 ( r 3; r 4> r 5 ^ R 6 ^ -CH 2 0H ojji: 
6] 

Rio - "y~"R8 
R9 

o 

^7] *HH, R 7 , R 8) R 9 ^ R 10 ^ ^°]5L ^VM"^ -CH 2 -o-6-CH=CH 2 ojji u^*]^ -CH 2 0H 
6] 

7] 

•£^3 ^0.3. ^€ tt7>^l 0^0} ^ 7 }sL SL^Kr 

<5>^ -fM# JE^r ZL^7.> ^7] ±7}9] ^Al <?]l^#e^l^ «<^. 

8] 

S.^ ^ ^^fl^l^ll- -£^-«H £^-#-g- *fl2:*Kr #7)1; 
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^7}°1 j^ofl iEL^Kr 2; Til; S 

#71 #^"^1 7l #7fl-& i^Rr -^7l# 5E^r JL^> #7l ^ ^7}^ #q 

7] 

R5-(p-CH 2 -0-CH 2 -(p-R 2 
Re R3 

o 

#7l ^Hl^, Rl> R 2> R 3 , R 4> R 5 £ R 6 ^ SL^f- -CH 2 -0-^-CH=CH 20 l7iu)-; R lf R 2 , R 3 , R 4 g 

o o 

R 5 ^ -CH 2 -C^C-CH=CH 2 o^T, Rg^ - C H 2 0H ^17114; Rl, R 2 , R 3 ^ R4^ -CH 2 -C^C-CH=CH 2 o) JL , 

o 

R 5 ^ R 6 TT -CH 2 0H olTlM-: Ri, R 2 5? R 3 ^ -CH 2 -0-C-CH=CH 2 olJl ; R 4> R 5 R g ^ _ C H 2 0H ^ 

o 

Ri g R 2 ^ -ch 2 -o-£-ch=ch 2 o]jl) r 3> r 4> r 5 ^ R 6 ^ - C H 2 0H °1 Jl : 
Rio - y~ Rs 

R9 

o 

^-7l R 7> R 8 , Rg R 10 ^ ^14^. -CH 2 -0-(i-CH=CH 2 o] JL M^l^ -CH 2 0H 

°14. 

*H 8%H1 5£<H*1, #71 ^tJ-#°l 1-^K^lEl-ofl^^ell- o> 3 .^ e floiH) oi<qo^ o]^o^ § 

^I^W ^7>S. i^Rr 3# ^8 ^ -fj-7l# 5E£r Jl^-7> ^7l ^ ^7>Sl £3 o£?« 
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